We compared the activation pattern of the mirror neurons (MN) between two types of hand movement according to action observation using functional MRI. Methods: Twelve right-handed healthy subjects (5 male and 7 female, mean age 21.92± 2.02 years) participated in the experiment. During fMRI scanning, subjects underwent two different stimuli on the screen: 1) video clips showing repeated grasping and releasing of the ball via simple hand movement (SHM), and (2) video clips showing an actor performing a Purdue Pegboard test via complex hand movement (CHM). paired t-test in statistical parametric mapping (SPM) was used to compare the activation differences between the two types of hand movement. Results: CHM as compared with the SHM produced a higher blood oxygen level dependent (BOLD) signal response in the right superior frontal gyrus, left inferior and superior parietal lobules, and lingual gyrus. However, no greater BOLD signal response was found by SHM compared with CHM (FWE corrected, p< 0.05). Conclusion: Our findings provided that the activation patterns for observation of SHM and CHM are different. CHM also elicited boarder or stronger activations in the brain, including inferior parietal lobule called the MN region.
INTRODUCTION
Mirror neurons (MNs) are activated when an individual performs an action or observes actions performed by others. 1 In the 1990s, NMs were first discovered; they denoted neuronal activity in the ventral premotor area (area F5) and inferior parietal lobule of a macaque monkey, both when the monkey executed a specific action and when they observed another monkey performing a similar action. [2] [3] [4] Brain imaging and neurophysiological studies have revealed that MNs are activated in the human brain when observing actions performed by others. In the human brain, the area of homologous
MNs is comprised of the inferior parietal lobule, superior temporal sulcus, and inferior frontal gyrus. 1, 5 In addition, MNs are associated with various human movements involved with motor preparation and motion imitation. MNs also play an important role in the learning of motor patterns during action observation. [6] [7] [8] Thus, various therapeutic interventions that can activate NMs have been applied, including action observation training and action execution with mirror visual feedback in the field of rehabilitation. [9] [10] [11] In this regard, many previous studies have reported that action observation improves not only the function of upper limbs, but also the gait ability in stroke patients. [12] [13] [14] [15] [16] [17] MNs have gained popularity in research, which may lead to the discovery of new therapies in the field of rehabilitation. We suggest that visual information used for observation will be important for therapeutic effects. Therefore, it is necessary to verify whether the MNs reflect the features of the observed action. Therefore, we compared the activation pattern of MNs according to action observa- 
METHODS

Subjects
Twelve right-handed healthy subjects (5 males and 7 females) between the ages of 20 and 27 years (mean age 21.92± 2.02 years) with no history of neurological, physical, or psychiatric illness were enrolled for this experiment. The study was conducted in accordance with the Declaration of Helsinki. All subjects understood the purpose of the study and provided written, informed consent prior to participation.
All subjects provided signed written informed consent forms.
Functional MRI
1) Experimental paradigm
All subjects were examined in supine position and were asked to Sequence of the different stimuli was assigned randomly. The experimental block paradigm is shown in Figure 1 .
2) fMRI parameters
The Magnetom Skyra 3T MRI system (Siemens, Erlangen, Germany) and the standard head coil were used to perform blood oxygenation level-dependent (BOLD) fMRI. BOLD-weighted Echo Planar Imaging (EPI) parameters were as follows: repetition time (TR) =2,000 
3) fMRI data analysis
An analysis of the fMRI data was performed using a statistical para- There are some limitations in this study. First, the sample size is small.
Therefore, careful interpretation of the results may be necessary. Second, we only identified differences of brain activation without clinical data. So, we do not know functional changes related to brain activations. Third, because this study investigated the immediate brain activations during fMRI scanning, we did not demonstrate the brain activity for the long-term influence of action observation for promoting plasticity. These issues will be addressed in future studies.
